The definition of a microfluidic reactor has been provided in the main text. Herein we present the indepth analysis of the reasoning behind the classical definition of a microfluidic reactor (i.e. a reactor v 5 μ ) ng behind our more flexible definition using the Reynolds and thermal Péclet numbers.
The definition of a microfluidic reactor has been provided in the main text. Herein we present the indepth analysis of the reasoning behind the classical definition of a microfluidic reactor (i.e. a reactor v 5 μ ) ng behind our more flexible definition using the Reynolds and thermal Péclet numbers.
Additionally, we show graphically how the Fourier, Grashof and Rayleigh numbers scale non-linearly ' ' icrofluidic regime (where all dimensionless numbers ) b 5 μ required.
Finally, we provide an extensive review of the literature regarding chemical syntheses that have been performed in microfluidic reactors. A remarkable amount of progress has been reported for the application of continuous and segmented flow microfluidic reactors in chemical and biochemical reactions. The wealth of chemical syntheses undertaken in microfluidic reactors is illustrated in Table  1 , demonstrating that many reactions are compatible with microfluidic reaction environments and show excellent yields and selectivity in such systems. Microfluidic reactors have gained significant utility in chemistry because miniaturising reactions affords precise control over the reaction variables, use of small quantities of reagents, the possibility of automation and facile scale out through the ability to operate several devices in parallel. Table 2 summarises developments in the use of continuous and segmented flow microfluidic reactors for particle synthesis and provides information about typical functionalisation techniques and reactor materials.
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Definition of a microfluidic reactor
A microfluidic device is normally defined in terms of its internal characteristic dimension. Thus a device in which the characteristic dimension (most frequently the channel diameter) is most conveniently measured in microns is considered to be microfluidic. However, for fluid behaviour within microfluidic channels, a distinction of this nature may be misleading since the move from the micro-to the milli-metre scale is not necessarily accompanied by a change in fluid behaviour. It is therefore more realistic to characterise microfluidic reactors in terms of fluid behaviour and for this, several dimensionless numbers can be helpful. In terms of the operations undertaken in the reactor systems reviewed here the most appropriate are the Reynolds number (Re), the thermal Péclet number (Pe L ) and the Euler number (Eu).
The Reynolds number describes the ratio of inertial forces to viscous forces and defines the amount of turbulence present within the flow regime. For systems where Re < 2300 the flow regime is defined as laminar. Microfluidic devices operate in a strictly laminar regime, typically with a Reynolds number below 250, and it is therefore reasonable to characterise a microfluidic system as one with a Reynolds number less than 250 ( Figure S1 ).
Figure S1 -Reynolds number. In this three-dimensional plot, we show the variation of Reynolds number with the characteristic dimension of the device and the residence time (flow rate) of the reaction within the device. The microfluidic regime is characterised by Reynolds numbers below 250 (blue), the transitional regime is shown in yellow and situations where it is not possible to operate within a microfluidic regime are show in red. Calculations were performed using water at 298 K as the working fluid in a microfluidic reactor of 5 metres in length.
The thermal Péclet number gives the ratio between thermal transport due to fluid motion and thermal transport due to diffusion. Microfluidic devices are notable for having low Péclet numbers due to the relative importance of diffusion as length scales diminish. Most classical microfluidic systems operate with Pe L < 1000. Figure S2 -Péclet number. In this three-dimensional plot, we show the variation of the Péclet number with the characteristic dimension of the device and the residence time (flow rate) of the reaction within the device. The microfluidic regime is characterised by Péclet numbers below 1000 (blue), the transitional regime is shown in yellow and situations where it is not possible to operate within microfluidic parameters are show in red. Calculations were performed using water at 298 K as the working fluid in a microfluidic reactor of 5 metres in length.
An additional dimensionless number, which is often used to assess equivalence between systems, is the Euler number (Eu) and it is axiomatic that if the Reynolds and Euler numbers for two systems are identical they can be treated as identical systems. Eu is often used in flow modelling to define the relationship of pressure and inertial forces, where Δp is the Darcy-Weisbach pressure loss, ρ is the density of the fluid and v is the fluid velocity, i.e.:
It is not easy to find an Eu range to which the term microfluidic can be easily applied. However the product of the Reynolds and Euler numbers gives a ratio of the importance of pressure forces and viscosity forces that can be used a unique number for determining whether a reactor operates within a microfluidic regime. A graph of this function (Re x Eu) versus channel diameter shows a clear elbow at around 3.9 x 10 5 ( Figure S3 ). This b 5 μ it is therefore possible to define microfluidic systems as operating above 3.9 x 10 5 .
However, in terms of the behaviour of chemical reactors Re and Pe L denote important operational parameters and we therefore suggest that a microfluidic device should be considered as one operating at Re < 250 and Pe L < 1000. Figure S3 -A unique microfluidic number. In this plot, the product of the Reynolds number by the Euler number is plotted versus the channel diameter. A microfluidic regime can be defined as operating above 3.9 x 10 5 . Calculations were performed using water at 298 K as the working fluid in a microfluidic reactor of 5 metres in length. The kinetics of the two steps of the reaction were successfully obtained. The most pertinent and representative references for each reaction were chosen. Where no data are provided in the table, no data were found in the relevant literature. Search terms included the following keywords 'organic', 'inorganic', 'organometallic', 'aqueous/wet-based', 'nano*', 'micromat*' and 'green' in combination with 'synthesis', 'reaction' or 'chemistry'. The search results were then refined by use of the terms 'microfluidics', 'microreactors', 'microdevices', 'microflow', 'microtechnology' or 'lab on a chip'. Further searches were performed for microfluidic syntheses of each of the individual reactions named in the table. The criteria for inclusion in the table were for reactions published in peer-reviewed journals or review articles in English, between 1998 and 2012. Syntheses peformed in microfluidic reactors with a characteristic dimension larger than 500 μ v b k b always available. In addition, any publication meeting these criteria found using the search terms used for the industrial research section of this review were also included in the table. The most pertinent and representative references for each reaction were chosen. Where no data are provided in the table, no data were found in the relevant literature. The acronyms used in this table are defined as follows: AHPCS, allylhydridopolycarbosilane; BSA, bovine serum albumin; C, continuous flow; CF, co-flow; CV, coefficient of variation; cyclic-RGD, cyclo[Arg-GlyAsp]; DPA, 2 2′-dipyridylamine; FITC, fluorescein isothiocyanate; GFP, green fluorescent protein; HeLa, Henrietta Lacks; HFF, hydrodynamic flow focusing; HJM, hybrid Janus microspheres; JPs, Janus particles; NPs, nanoparticles; pAAm-pNIPAAm, polyacrylamide-poly(N-isopropylacrylamide); PBA-PAA, poly(n-butyl acrylate)-poly(acrylic acid); PEG-b-PLA, poly(ethylene glycol)-block-polylactic acid; PFPE, perfluoropolyether; PLGA-PEG, poly(lactic-co-glycolic acid)-poly(ethylene glycol); RITC, rhodamine-B-isothiocyanate; S, segmented flow; SPION, superparamagnetic iron oxide nanoparticles; TMAOH, tetramethylammonium hydroxide; TTIP, tetraisopropoxide. 
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